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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive electrode active material for a lithium secondary battery 
that can realize a lithium secondary battery that shows excellent cold temperature and rate characteristics 
and has a large capacity, and is superior in safety. 

SOLUTION: This is a positive electrode active material for a lithium secondary battery that is made of 60-95 
wt.% of LiCo02 having an average particle size in the range of 10-30 \im and 5-40 wt.% of LiNi02, LiNil- 
xCox02 (0<x<1) or LiNi1-x-yCoxAly02 (0<x<1-y, 0<y<0.2) that has a smaller average particle size than the 
average particle size of LiCo02. 



(i9) smmfr up) < 12 > 3k il # It & # (A) (nmwmm&m^ 

#$§2003 -77459 
(P2003-77459A) 
(43)£JBB ¥^15^3 n 14 B (2003.3.14) 



(51) IntCl. 7 FI f-73-K(#*) 

H0 1M 4/02 H0 1M 4/02 C 5H0 2 9 

4/58 4/58 5H0S0 

10/40 10/40 Z 



(21)fflgi#4f 


&K2001 -261722(P2001 -261722) 


(71) tHiHA 


000003263 










(22)ff}IfiB 


¥J&13i£ 8£30B (2001. 8. 30) 










(72)fg?IWf 


s- 






















(75^)^e§# 


m m 






















(74)f$SA 


100080791 








*W± M - 











(54) BHg<!>««] U^A=*fffifcfflOjE«S««*±«iEliv SHJfcU^ArjWKft 



(57) imm 

[HUE] Big*?, ££ttfc«u Uvb. 

[Jfifef®] ¥*USS# 10-3 0// m^KHfttfc 
4LiCoO 2 6 0~9 5li%L SfSLiGo0 2 CD 
¥«WftJ: D fc^PWMW^^L i N i 0 2 . L i N 

ij-.COjOj (0<x<l) 4fe|±LiNi 1 . 1 .,Co 
K Al y 0 2 (0<x<l-y, 0<y<0. 2) 5-4 



(2) M2 0 0 3-77459 (P2003-77459A) 



[#ftff^»ffl] 

[ff*II 1 ] ¥%Sfl»* 10-3 0// m<r>$mfcl,Zfc 
§LiCoO 2 60-9 5li%fc, 3fILiCo0 2 <7) 
T^SSi 9 t>¥*6Bffi#/hS^L i N i 0 2 . LiN 

ii-.Co.O, (0<x<l) 4fcl±Li'Ni I . I .,Co 
K Al y 0 2 (0<x<l-y. 0<y<0. 2) 5~4 

L i C o O, W&ttffiks L i N i 
0 2 . L i N i [_j C o, 0 2 (0<x<l) *£{±L i N 
i^Co.A^O, (0<x<l-y s 0<y<0. 
2 ) <9HA 5 ' 5 ju mJJLhT» Sffll^B 1 fSSffi 

[ft*iS3] LiNiO,, LiNi 1 . I Co„0 2 (0 
<x<l) tfcli-LiNi 1 . x . y Co 1 Al 7 0 ! (0<x 
<l-y, 0<y<0. 2) W&BS&O. ljumjy 

[ff*lf 4 3 If 1 - 3 tf>V ^*H=IB»<7)iESS 

[mm 5 ] ii*ii4 u 

[0001] 

■rs. 

[00 02] 

LT U f-*AZ<K*ffl«?fi$i#& 

[ooos] vj-^-<znm<D]Emzmu&mMk 

WfcSS&C, K9ftVv6WC*4jiS*»fe, Li Co 
*£=5:L i C o 0,t4Jl«RJ6*«£ Lfc< < . 
«cOS@Sr*#<-f&i:. RJ6ifHK**S<*0, Sift 

T^-h«ftt (jar. m&/i>-h%f&ti>mz>) 

tt, Tfcttffi* 1 1 0iumjaJitfJ**4L i C o 0 2 1» 
ffigL-fc U . ifgL iCo0 2 tH fcffiffl^S 
SBtftLfc*), JEffi («ffi) ^USzKlL 



[0004] 

AZ&««ffl<7)I0gSi«£ J: tfjEffi£ffi6W-* £ fc S- 
[0005] 

[iBi*j»*-f sfcft<o#a] ±mmi 

JHW&*SS0>L i C o 0 2 fc N J:b»J«^L i N 
iO,, LiNi^Co.O, (0<x<l) ifcttLi 
Ni 1 . I . J Co 1 Al y 0 2 (0<x<l-y. 0<y< 
0.2) tWffilii^tiitfci'Js'jEfi («») * 

[0006] t-^fc^. WJ^WjtiimTOffiOT'S) 

( 1 ) 0~3 0jBm«raWfcfc4L i C 
oO 2 6 0~95«*%fc, SKLiCoOjCOTiaSffi 
± 5 t¥%Sg^>h$V^L iNi0 2s LiNij.jCo 
.Oj (0<x<l) SlfcliLiNli^-jCojAljO, 

(0<x<l-y. 0<y<0. 2) 5-4 0fii%fc 

(2) Li Co0 2 ^%Sflt. LiNi0 2 . LiN 
IhCo.O, (0<x<1) t«iLiNii.,. y Co 
,A1,0 2 (0<x<l-y. 0<y<0. 2) c7)T% 
&gfcO^'5^ma±T-*4±IB ( 1 ) ISa^U^^ 

(3) LiNiCV L i N i i-„ C o,0 2 (0<x< 

1 ) ittiLiNi^.-yCo.A l y 0 2 (0<x<l- 
y » 0 < y < 0 . 2 ) 0 . 1 p. mfiUiT* 

s±ib ( i ) ttzii ( 2 ) sMnvttM.-mmin 

( 4 ) ±ie ( i ) - ( 3 ) ^■rtiMztmcDiE.wsm 

( 5 ) ±IS ( 4 ) Sa©EK*:rtS L> f- 1 ? 
[0007] 



(3) H2 003-7 74 59 (P2003-77459A) 



*m$co y ^ a - <!mmcowmwm. f«i 

4*1 0-3 0/imc0fEHftfc£>4LiCoO 2 6 0-9 

*8S***S^L i N i 0 2 . L i N i C o x 0 2 (0 
<x<l) iftliLiNii. I .,Co l Al,O l (0<x 
<l-y. 0<y<0. 2) 5— 4 0S*%fc*>i»*4 

[00 08] !^*WRt*^43HS!!B<0iE«iS**fc 
JBv vfc jES* 'J f - ^^ZJWiWaB^itr i k T\ 

£ 1 4 <r k a < . -east ^ff*&«* s «Si§^»i> y 

[00 09] *%BJ<DIEffiSft«£lsTO1-!> i k S 

ii h y f-^A - £>ti 

40ii. *«W«*fcJ:**<«SailtJ:-9TJlffiUfc 

[ooio] » ««*±t. s«ijti:aw 

t5WC s 10~3 0/i mOKHrtftbft L i 

C o 0 2 {±Jfc<K^^@TS. & fcft s RfcmW'hS V> 

k , a ^ycom&mum^fvz^nh 

0~3 0/xmOLiCoO 2 cT)JlH^. 1 
MLiCo 0 2 i 0 tfW»^^L i N i 
0 2 . LiNi!_ x Co x 0 2 (0<x<l ) 4fcliL i N 
i^^yC.o.AlyOj (0<x<l-y. 0<y<0.. 
2) 4«»ftUTV»6ii:fcJ:9, ig[LiNi0 2 , L 
iNi,. I Co 1 0 2 ^iiLiNi 1 . I . y Co x Al y 0 2 

t£ s LiNi0 2 , LiNij-.Co.OjSfcfiLiNi 
1-,-yC OjAl, 0,«*{BST#£t4 - k k=Sf 4 

i C o C+tcfeW-i-f *>«B»36«8S»tft4fcft, 

dpTfJ-hW-otzM^Z, LiCo0 2 tLiNi0 2 , L 
i N i !.,C o,0,iftttL i N i i-^Co, A 1 ,0, 

tafcffigfc i-^T. ^sg^L i c o o 2 i>mm<D 

LiNiOj, LiNij-.Co.OjttaLiNi 
[.j-jCOjA 1 y 0 2 £5SS IX . L i N 

i 0 2 \ Li N ii.jCOxOjSfetiL i Ni^Co, 

a \ y Ot<mmmm-htzfo. ■mwx&wkLtA 

[0011] SS*%HHOjESSftfltttJV^-C. L i C 



i o um^xtvhmtmm^^m^mb^i 

i)K Wig«*ti^ k . L i C o 0 2 o««ffiK 
iCoO, 12. 5-27. 5Mm«ffii 

rtt** «> t«is«*>#ij4 l < s v-immtf 1 5~ 
2 5 umcvimmzhh bvzmmi-iwmzm t 

v\ £8. *^Bjffflv^|> LiCoO,ii. (Tifcftg 
x 0 . 2 5 ) - (T^Sflx 2.5) 0%mmft££. 
*C08 5-9 5f*W%^SW#4tl-S 
[0012]— LiNiO^ LiNi 1 . x Co x 0 2 
£fc{iL i N i i- x -y Co,A 1 y 0 2 ii, WT^P 
L i C o O^W ( 1 0-3 0/zm«Hfls&»&S 

^JWtSSh-Sttis *W&8ffi#L i C o 0 2 O 

TOSS J: 0 5 ju mJjLh/hS fc <?)ifim L< s 1 0 
/xm«±/jN§V^^j; {tthh, L i C 

o0 2 <7)T%?igi;, LiNi0 2s LINij-.Co.O 
2 ifciiL i N i ,-,-jC o,. A 1 yOi^WtSt f)i 
if 5 jjl mULtTh h (Difint I < . 10m m£LhT» h 
<Dff£ m± L\\ ) . Afc, ?F*ttSA*/hS"*-|f* 
fc . JB», a - b^<7)M^^<7)RJiE'|4^fl < . «M« 
3E^tt* t KTr*«Wk 5 flrM>T, L i n i o 2 . Li 
N i C 9l 0 2 *fc{±L i N i !- x - y C o x A 1 , 0 2 <V 
^mm\i 0 . 1 M mJjLkT* 4 <0***F* L < N WdF 

[0013] %45 % aMKHTfflV^L i N i O,, L i 
Ni 1 . I Co 1 O l 4fcttLiNi 1 . 1 . y Co I Al J 0 
ifct. »«s (WSSX0. 2 5) ~(¥%SSX 
2.5) rttfflfflft££ft0>8 5-9 5*»%^&^ 

[00 14]*Iffcm, LiCo0 2 i, LiN 
i 0 2 , Li N i i.jCo, 0 2 4^:{iL i N i i- x - y C o x 
Al y 0 2 bcom&ittZ. 6 0-9 5^*% [LiCoO 
2 ] : 5~4 0M% [Li Ni 0 2s Li.Nij-.Co, 
0 2 4^{±LiNi 1 _ x .yCo x Al y 0 2 ] 
fcff* LV«^Jtti8 5-7 0M4% [ L i C o 
0 2 ] : 1 5— 3 0M*% [LiNi0 2 . LiNi^ 
Co.OjifcttLiN i 1 . x . 7 Co 1 Al y O ! ] t$>4. 
L i C o OiO*fe#9 5«*%*Si.4 k s ffiii/P 

LiNi0 2v LiNi 1 . x Co I 0 2 4it(±LiNi 
i.,.,Co,A 'l,0,(3M#i&*4 0aUt%*«i4fc, « 

4L<=SrV>. 

[0015] *%BJ-t'-fflV^4LiCo0 2 , LiNi 



(4) BR 2 003-77459 (P2003-7745 9A) 



0 2 , Li N i 1 -,Co x 0 2 fej;t/Li N ii- x - y Co x A 
MfflcfcfcSA U 35kHz ~4 0kHz SftOfifFft 

Otftg (Dl » D2 s D3 • ■ ) „ ii,ktf#K@ftO# 
£fi9& (Nl . N2 , N3 ■ ■ ■ ) *ffWS. 7-f ? 

( d ) t mmm&m ( n ) t ^ . teos 

( 1 ) *JBlYC*Bi3:h.ft. 

(jum) = (2ND3 /EN) i/ « (1) 
[0016] *HSjTfflV^ L i C o 0 2 {i. «x.|f , 

f)Aft^t3A'/P HfcdWfc , rwfcP h b U f">A 

ilrU *<9ffi£*£ffi£7 o o°c~i 2 o o WKSS» 
HSCFTs 3i*HSh-5 OtmMktiVLXSJb^s 

a«o¥%a@fc&sa^Ptiix*ts . 

[0 0 17] 4£, LiNi0 2 , LiNi,. I Co I 0 2 
(0<x<l) fe , miNi 1 . I . J Co ! Al 7 0 2 (0 
<x<l-y. 0<y<0. 2) fcoVvctRfc-rfc 

LiNio,fctj^rtt, amjmt* 

Jfcfr'l : lk*£±3fcmW.£f*LT«£U * 

os&%*aK6 o o°c~-9 o ovvmsswrr?. 

3B#^~5 0B#r a ljDat-|)^tTKS§^ §6£EJE 

or^affifcisa^^sx*-*- * .LiNi^co, 

0 2 (0<x<l) ££wm. tB^JHSfc^^U^ 

*7AfcMLT, -*>>W::3^htf>£f|^jSFfJfc 
(LI: (Ni+Co) ) #1 : 1 fc'fc* 
ftfcfFlLTS^U 6 0 0 S C~9 0 

o °cc7)wmm%T?\ 3 usish- 3 o i%mn?kfz m l 

L i N i i- x -yC o x A 1 y 0 2 (0<x< 
1-y. 0<y<0. 2) (CtSWtfcL Li fcNi bC 
obA lcoMFFSfctfl : (1-x-y) :x:yfc££ 



w« b%i n^mmmt s . 

[ 0 0 1 S ] W®b%htt&mb LTtt, *A«07j<S 
t, co£iR$ J: < ft£fcfcfc\ y f-^AJ2»K0AllO*» 

[ooi9] *wmimmim±. mmwsibmm 
ttbi&fflk Jt-ttsikttvmMmfo±izm& zuz 

St (zyv-mwmmmizte. n-*^ 
en y h y J8s*«ffiffl s #l* . ) , x 5 y - £«m 

[0020] *^HJ^i5^T. LiCo0 2 h LiN 
i 0 2n L i N i !. X C o x 0 2 *3tttL i N i H . y Co, 
A 1 y o,tt. X5 y-cOilfiBft^mSfej; 

wsnsm*. y *>7'vy^-^H-^sT-w^ t 

[002 1 ] *HHJ<0jEStfflV^S . LTtts 
T 7 >y ? , J ?Xb7^>?'?T'l 7*7 r 

mm ( ra^j atR. 
%<mm?%. mm. ^yfh57Mnxfi/y 

(PTFE) , ^Vy-yit^-Ufy (PVdF) s *° 

(EPDM)«*«fl6fflS*lS. 

[0022] LTJis 
Wni, 7^^>^i;'0*«tt#«W. JS£ 1 0~1 0 
0#mil, Wei S-SOjamSBE^fB^^Se, 
if§2 5~3 0 0AmSK, tt3 0-15 0>imgl 

[0023] »*ft±afeftS-&»Jifc:t5V^. 

<offiffljuisa«i 0 ofiMus^ij 1-1 ommsm 
mmit 1 < w=# 4 1 < tt4-7««iESjrc» 

4fc, ISIROcoffifflJUi. vSft«l OOltt^ifc 
•9 1-1 0S4II5SS. #4 L<(i2-51IimSt 

[0024] immmmtth iziz, s«*±t£S(t 



(5) M2 003-77459 (P2003-77459A) 



4. *3MHOBSfcfeV^Tii. ^ffJft^Jt4^ff«05t 
*l^Kt43. 0-3. 6-g/cm'»T&l>£i:* !t ff*L 
<,Wt#4L<l±3. 3-3. 5-g/cms-Cft*.- 
•t&fc^ 5t«^ffi^'3 . 0 g/c m3 i rj/J^k . 

^F+fl-fc*******^ *fc, 3. 6g/cm3j;i9 

*s < fc . iEffi ) iznm&v+ttmm 

«a/u- f-ffft^ffiTk k i> £t4ffiT££ Wtokifi 
foh. 

[0 0 2 5] ZZVfflmS. (g/cm«) fcfct iES 

(OfWI^M^Ml (g/cm') a:**. S 
l^'J^ffftg (g/cm') Sr-&3WW3JS& ( c 
m ) Tf 01) ZtlCX-oX^SHb^ill. 
[ 0 0 2 6 ] fcfc, *fffi8<?)jEffiCiJ^T. ^ffif^ff 
» (BS?fflf*) 14-4 0-1 OO^miSffiL<< #fc 
if 4 L < 14 5 0 - 8 0 v mXfo 4 . 

[0027] #f&Hiitf>iEffi£ffimLT y *9Az&«ffl 

Hffi. WIS. -feAV-^^A^. 

8H=«-3 Tffiffl-f 4 i k #T*£ I. . 
[0028] lS(4»«*±t. m«&£Tffi*M% 

xi>^\ 

[ (J 0 2 9 J JMMJWfctJVvni, 

miffit L< s 3-50// mtfft (df 
*LV*. ifc* TlWdta^O. 5-15jum*«ff4L 
< s l~15jum*fi»fcff4U< s 5-10.um:^k9 
WU\ 4fc, im«7X^ hit 
*/¥*)iSt@ ) {4 1 - 5 T* * com ± L < . 3-5 

[0030] ;^S«tttfO£i»fltf»co*# 3 (SHE 

@, sit*) vmmm^xm&?*&. -r* 

fflfPtiStAS 2 0*lSLhA5 i -5 LT 
tJ «fc tfiftStSfc y ^-CSB&f 5 i k Tlf 3 i k ^'T- 



#4. SriJ, «tfi^)ffl^l4. |g»»t^ 

itf fit, LTV^4«^Cft*L 
J4\ «i±«fttSV^Wt*i*ffiiWZ**S5lO, 

8. ^*Hait*3{4I5gfflS[^fflifc¥±Ml 

[003 1] *&Wfflt{4. y^AZJJClftO 

ff57Wnxfl/y (PTFE) . P7^t*_ 
Ur> (PVdF) *?<07<y*«fl8. xfuy-rnf 

Wy-^xyita-g-ft: (EPDM) , 

(SBR) s ^;u*'^^f-;nr^n-x (c 

mc ) m)m=&m#misii&. 

[0032] II^SI+^if«I 
^fimaSO^SW^frft*) 14. a« s 3-3 0m 
g/cm2mK. #4-t<tt5-2 0mg/cm*Sltr 

it (iSBjJt : THRt8 0 : 2 0-9 8 : 2T 

[0033] LT{4. If^y*-^ 

^f-^xy^dfxH, XW?^, r-7'fo5 
1, 2-^h^yx^y. N, N-vX^ 

}m<7mx<7)\m*mf&ztifix%, ztiu&mt 

fc{428eUi*^-LT«ffl-tS r fcT# xf-U 
y*-7K*-h4~2 0#SBX (i?.tL<{46-18#: 
«%) 7ntl/y*-!if*- >3~1 7*m% (ff 
4L<J45~1 5#«%) k, ^xf-;^-^-hfe 

-82 5-5 0#«% (»tt<{43 0-3 5*«%) 

{44 5-5 5#:«%) fc^ateiiflEtfffl^ScOtfff* t 

fc . fi^T«@tt< V^«S?t&ffl)|g-r4 r k^T# . 
*%0J* s S0tJh-t4ffiS/P— h^tt<oi*t±t: i Off* 
Lv«S&*x4. 

[0034] Ifl/y*-^- hO^J:fc* s 4*m% 

{mm>H&T^umb%&tz#>. mi<%<. 20 

To y h iOa^JtS 1 3 *1f 4 

ffiprSfifik^ifcfe. *F4t<*<. 1 7#^%* 



(6) H2 0 03-7 74 5 9 (P2003-77459A) 



*i*d«ar< k 2 5 

WfcWMFSfi* 0 , L < & < . 50 ftfltK 

h <7)*I£Jt#4 0 § k . «PfiS<0 

ft. #£L<&<. 6 0fMt%S-«i4i:ffiiftTCW» 
fflcWBIgf L*t< . U ^A^ :tyo?»i#«£fll> 

[00 3 5] «Bffit»J»S*S 'J f-^ASfc LTf3u 
M£H\ Li CIO* s Li BF 4> LiPF 6 . Li 
AsF 6 . LiAlCL s Li (CF 3 S0 2 ) 2 N 

iPF e jWffaL<JHV>Mi*. 

[0036] mmmmm §*i> y ^A^tun?* 

Kfcisiwa*. *<ofc». y^As*fs*LT«>« 
ffl^^ot^^y^^AJa^piiaft-f. ate, 
«j9i-$c^«£tiJn£*. y ^va-t * yo&sssKKfc 

®< LT L*V\ IS*. ffiS#tt£ffiT**T L£ 5 . 
IbeoT. yf-^AflOilKiO. 5^/L~l. 5t 
*/L, #4 L<«0. 7*/U/L~l. 2^/k/Lk 

44 «fc 3 fcwm^nR-rs^iv^ 
[0037] -feA-v-^idi. #>;*t'7 -f y-fe^v- 

f i±x y xf - > y Ji^fr^^ y rn y»m*^ t 
Tfc i v>#. jKU x^^yjf k jku 7n tvyJIk £flt 

if tfc^>f 7» 4 l< s m&&&nj&frt>p p/p 

E/PP«3J|^-f7Wlff4U\ 
[00 38] mM^MsJStfcEKSil&V^ ?M5fe^ 
y f-^ AZJJdKfi-CffiMS iif ^ * 4» t> w^ffl-e 

ffifz.tr. Fe. Fe (Ni*y*) . SUS, T)V 
tfmZili . 5 5 *- Y7 4 ;PA k LTtt. NT 7/W 

5 ^.a^£«i^£< k tJtBfc^yxxx^. 

[0039] 

[0 0 4 0]MfiMl 



CIEffi] l&WXt Lt(0f«l 9^m<7)L i CoO 
2 8 SfiMBfc ±Wf^ 1 wmcOL i N i 0 2 1 5W. 

7 ••/€£- 'J T>4»ftgPk s M£$k LTCDN-^ 
^-2-t°oU Ky5 0£fcSk2:. Sffi L 

m, 5 5 OmmfiOT/L'S-^AfgcOWBiifcM* 
U WIS*, SB£l£ltU !E&£faDJmtfl4 

3. 5g/cm'T4-)fc. 

[0041] cms] sft«k Lznm&tB&m 
{ 3 mmm8um) 1 o osggpk . mmmt lx<d 

Fy8 OMiMk SrM^LT^7 
y-€L. £*>X?y-***#fc4&||5 7miiu A 
$ 6 0 0 mm^iUfgcoWMtMl. SgjgLs § &WEBi 
JSiaSrff -a T . »S^ftcDJI»# 1 6 5 um 1 44 J: 5 

[0042] C y f"7A^«ffiO|Ijt] Xfl/y*- 

#*-M o#«%k, rnei/y^-^-b 1 oft 

x^;Ppff-;^-^-h3 0#«%t, ^ 
f-^*-#*-h5 0#««fc3^6i*»&«BR£. L 
i P F 6 ^ 1 ^/LaDBLfeWPSK^lPHStft:. 

tL^P3ffSc0«?ia (?Hl8mm, F^Sl 7. 5m 
m, ft§6 5mm) tlR^L. iOft. lESktttk^) 

[0 04 3IIWW2 

SftWktT. f%iil9/xmJDLiCoO 2 7 01 
SSI5i: 2 F L *l&fe7jum<7)L i N i o. 8 C o 0 . 2 0 2 3 0M 

u mmmrn 1 (cm l-t , 1 

4 8^ mcOjEffi&{^» Lfc . -&*T»*=45 ft* -^S<7)^« 
3. 4«/cm3T*-sfc. * 
s X 5 'J -<7)MX4ct)^&^jS L n ffitiSUfiW 1 k m 
«fcLT^*W»W«16 2AtmOJl**fHRtfc. itL 
feiESk*S^ffiML. ^-Olfil4iatWlfcP»tUT 

[0044]»t^J3 

S^«k LTWegl 9 Am<?)L i C o0 2 7 5Mft 
§|5kT%ft119/imc7)L i N i 0 , 79 C o 0 . 2 A 1 0 . 01 O 2 

frtf 148 u m(»mnm IK . ^ff«tfe'ft4^« 
<0*9Wf**3«gLfci:<16, 3. 4g/cm3?^ 
. i <DJEm k 2 TffiR t AS k PI t AS^ffi 



(7)182003-77459 ( P 2 0 0 3 - 7 7 4 5 9 A) 



[0 04 5]JfcKWl 

Sflfllk LX^mim 1 9 m m<7)L i C o o 2 1 0 OS 

m * mm l . mitmrnm 1 mlt , £t«s*# 1 

5 0/*m<OiE»HJ*U;. ^H*fc*J»t*^B'O^S« 
3. 3g/cm«t*-jfc. £ 

3t, x7';-<o&ubw£ssEU mmmmitn 

[0 0 4 6] JtfeM2 
VSWM LT^Sfi 1 1 ju mCOL i N i 0 2 1 0 Ofi 

l . mtmrnm 1 1«» lt , &mx-ifi 1 

®£t«U:k.l:5 2. 7g/cm3t^^ * 
aMcLT^*W»**154jum<0«SftfflBtfc. £*l 

[0 0-4 7]Jfc«W3 

math Lx¥mm5um<7)L i c o o 2 7 o*»gp 

k¥%SSl l/im«LiNi 0 jCo 0i2 O 2 301I . 

££S8JgU:fc£*, 3. 4g/cm8T2bofe. £0 
I«i:ifcMWl-CfaiLfcJl*kHt«»«fflL. -t 
Offl{±HM50!1 1 k LTIKfi^fHS Lfc. 

[ 0 0 4 8 ] ftfe, ilE^StMfciVJtKMT'ffiffl Lfc 
LiCo0 2 , LiNiOj, L i N i „. 8 C o 0 . 2 0 2 £ 
itXL iNi 0 . 79 Co 0 . 2 Al 0 . 0 i 0 2 cD&WSSte"? 
^nh7 7 ^S^/rft- ( ftga8fH5f««. SALD 
-3 0 00 J) fcTMSUfc. 

[0049] JSUbHStW 1 - 3 *S«fct^JtKW 1 - 3 T"# 



[0050] tmrnmrn 2 oxjoatarrc. $e«bS 

-S«E3t« ( 1 900mA. 4. 2V, 2. 5B$H) 
ft, S«St»« (950mA^ 7 Y>*7*E : 2 . 5 

v) ^fv\ '-%mmxi&£ 
[0051] :mm&: 

2 0XXnmt?%XSl-%KEfiM (19 0 0mA, 
4. 2 V, 2 . 5HSHB)«L -2 0*CtrS«aE8« (1 
9 0 0mA, ^•yb^7«E: 2. 5V) £f?V\ «E 

E3IL£«E2:il«^ .ttWBttfrfc 

[0052] ®ffifflT<0lS£81B 
icoMSIi^J^Jf faWE*^ 1 3 VI2JLL 

sassst-o^. 2o°ccoimx\ sms-s«E^« 

(1900mA, 4. 2V, 2. 5BfflH) ££, -20°C 
T5^Wg«5Sftm ( 1 9 0 0 mA) t 1 m<m± 

[0053] C«DHLK»3 2 SeHS-te 
lKt( 1 90 0mA, 4. 3V, 2. 5BSHS) 

[0054] fiLhcOSSSeil^T^ 1 Tfc* . 

[0055] 

[*1] 















(mAh) 


(V) 




(%) 




19 7 8 


3. 39 


5 


0 


mtm 


2 0 2 1 


3. 3 1 


4 


0 


mmm3 


2 0 0 3 


3. 4 2 


5 


0 


&mm i 


19 4 6 


3. 16 


2 


0 




192 5 


3. 43 


3 


1. 0 0 


J£K«3 


19 5 6 


3.3 7 


4 


8 0 



[00 56] 



ttz. Lti^mmth^uz^x. mmtx\ 

U ^ AZi}CtJft*#6 i fc tfx% t . 



(8) M2 003-77459 (P20 03-77459 A) 



(72)3E8# ±m ft— SB F*-A(##) 5H029 AJ03 AJ12 AK03 AL07 AMOS 

$mM®mmM.4T% 3#ifi AM04 AM05 AM07 BJ02 BJ14 

nJHKAtf^WWWfrt CJ28 DJ16 HJ02 HJ05 ■ 

5H050 AA06 AA08 AA15 BA17 CA08 
CA29 CB08 FA17 GA05 GA27 
HA02 HA05 



